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Contract No. 


SCHEDULE 


PART I - SCOPE OF WORK 

The Contractor shall furnish the necessary facilities, materials 
and services to accomplish the work set forth in EXHIBIT "A" attached 
hereto and made a part of this contract. 


PART II - DELIVERY * 

Contractor shall furnish the work set forth in EXHIBIT "A" in 
accordance with the provisions thereof. 

PART III - ESTIMATED COST AND FIXED FEE 

a. The total estimated target cost for the performance of this 
contract, exclusive of the fixed fee is (to be negotiated), and shall be 
subject to adjustment pursuant to the provisions of the Clause hereof 
entitled "ALLOWABLE COST, INCENTIVE FEE AND PAYMENT." 

b. The total target fee for the performance of this contract is 
(to be negotiated) and shall be subject to adjustment pursuant to the 
provisions of the Clause hereof entitled "ALLOWABLE COST, INCENTIVE FEE 
AND PAYMENT. " 

PART IV - PAYMENT 

a S' in accordance with the provisions of Clause 4 of the General 
Provisions of this contract entitled, "ALLOWABLE COST, INCENTIVE FEE AND 
PAYMENT," the Government shall pay the Contractor, as full compensation 
for the performance of this contract, the incentive fee as specified in 
PART III above, and the Allowable Cost incurred by the Contractor in per- 
formance of this contract, and accepted by the Contracting Officer as 
chargeable in accordance with "Contract Cost Principles, Section XV, 

Part 2, Armed Services Procurement Regulation;" such determination being 
subject to the provisions of this contract entitled "Disputes." It being 
understood and agreed, without limiting the generality of the foregoing, 
that the following shall be considered as allowable items of cost in- 
curred or paid by the Contractor, and when necessary and required and 
used for the performance of work hereunder: 
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(1) Premium coats for overtime work shall be an allowable item 
of cost hereunder. 

(2) There shall be included as allowable indirect costs through 
overhead, Contractor Research and Development coats as are deemed 
reasonable and approved by the Contracting Officer in accordance 
with ASPR XV, Part 2, in effect the date of this contract. 

(3) Costs of shipping charges of equipment procured hereunder 
from Contractor’s plant to final destination shall be an allowable 
cost hereunder. Such costs have not been included in the estimated 
cost stated in Part 3 hereof. Such non-fee-bearing costs may be 
claimed by the Contractor for an adjustment in the estimated target 
costs. The amount by which the target costs become adjusted for 
this reason shall be excluded from the fee adjustment calculation 
defined in Paragraph (i) of Article 4 entitled "ALLOWABLE COST, IN- 

> CENTIVE FEE AND PAYMENT 8 M 

b. For purposes of billing current costs incurred under this con- 
tract or until such time as an audit of Contractor’s interim or final 
vouchers or invoices are made by the Contracting Officer or his duly 
authorized representative, the Contractor shall use those rates currently 
approved by the cognizant Military Department for billing purposes under 
CPFF contracts. 

c. Contractor shall be paid the fee stated in PART III hereof in 

( monthly installments based on allowable costs incurred by the Contractor 

and approved by the Contracting Officer, computed at the same ratio that 
the total fee stated herein is to the total estimated cost stated herein, 
subject, however, to the withholding provisions of paragraph (c) of 
Clause 4 of the General Provisions hereof. 

PART v - HAI Y E&. Of, gM^ P . RQVl . gJ ffl ? 

•„ / /• b ^ y”‘ ’ : '■ ‘ • ' ’ ’ r ' ; 

( Notwithstanding the requirements of any of the General Provisions 

of this contract to the contrary, whensoever the Contractor, in perform- 
ance of the work under this contract, shall find that the requirements 
of any of the clauses of the General Provisions are in conflict with 
security instructions issued to the Contractor by the Contracting Officer 
or by his duly authorized representative for security matters, the Con- 
tractor shall call the attention of the Contracting Officer to such con- 
v flict and the Contracting Officer or his duly authorized representative 

for security matters shall (i) modify or rescind such security requirements 
or (ii) the Contracting Officer shall Issue to the Contractor a waiver of 
compliance with the requirements of the General Provisions conflicting 
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with such security requirements. Any waiver of compliance with the 
General Provisions of this contract issued by the Contracting Officer 
shall be in writing, except that the approval by the Contracting Officer 
of any subcontract issued hereunder by the Contractor shall be deemed to 
constitute approval of waiver of any clauses of the General Provisions in 
conflict with the stipulations of such subcontract. 


PART VI - SPECIAL SECURITY RESTRICTIONS 


The Contractor shall not reveal (i) the specific nature of any de- 
tails of the work being performed hereunder or (ii) any information what- 
soever with respect to the department of the Government sponsoring this 
contract and the work thereunder except as the Contractor is directed or 
permitted to reveal such information by the Contracting Officer or by his 
duly authorized representative for security matters, and notwithstanding 
any clause or section of this contract to the contrary, the Contractor 
shall not interpret any clause or section of this contract as requiring 
or permitting divulgence of such information to any person, public or 
private, or to any officer or department of the Government without the 
express consent of the Contracting Officer or his duly authorized repre- 
sentative for security matters. 


PART VII - GOVERNMEN T- FURNISHED FACILITIES AND PROPERTY 


a. Contractor is authorized to use on a no-charge- for-use basis 

those facilities fu rnished or to be here inafter furnished under Air Force 
Facilities Contract provided such use does not inter- 

fere with the purpose for which such facilities are furnished. 

b. Contractor is also authorized to use on a no-charge-for-use basic 
such items of special tooling, test equipment anf facilities generated 
under any other contract between the parties hereto. 

*•. ■ •'./ • • '' '■ .. -V 

C ./ The Government shall also furnish those items of equipment set 
forth in Exhibit "A" which are to be retained by the Contractor for the 
performance of the work called for herein. ‘ ; ^ r-; 4 , v 

d. This contract does not include the* use of any panoramic camera 
residual inventory from Contract No. BT-1943. However, at such time as 
such residual inventory may no longer be required by the Contractor to 
insure performance under Contract BT-1943, or the final residual inven- 
tory list is available from Contract No. BT-1943, the Contractor will 
review such inventory for possible use under this contract and shall so 
inform the Contracting Officer that such material has been or can be 
transferred in order that appropriate disposition action may be accom- 
plished. 
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PART VIII - PROGRAM M ANAGEtCNT AND. 
nTRECTION 

a. The Contractor shall plan and conduct^program^dev^^p ^ the 

-co*™ »««“■““ »». >»» 

dated 7 March 1963. 

b. Management of the ^^/^ereit^f effective management, how- 
Agencies of the Governmen • provided by SAFSP through the 622 A 

ever, technical direction aha P g Division as the agent for 

Program Office of the Air Force p ♦ Program Office 

.^interested Agencies of the point of'contact with 

established in SSD will be the single day o, o , e 

the Contractor. 

c. The role of the Systems accidence of 

ZS11ZL, J2r«*Jr£S*£ £- 

22™ ^SrtSf SS document being incorporated 

herein by reference. 

PART IX - OVERTIME 

It is recognized t>.at extensive overtime^n^ertra-shlft^premium 

wage payment, will be required agreee to U.it such overtime 

schedule of the contract. #ftf . practicable, consistent with meet- 

and extra-shift wtiUzaUon, in r ^ tlon8 a re imposed on lsuch^utili^» 

mmmm msm 


subject to and governed by the General K _ 1943 including the amend- \ 

contained in'.nd *± *2 £*>>»*««. (Hay 1961)” 

v meats to Article^,, ALLOWAB * « of paragraph a) and b) of . 

and the understanding that rhe requtreB n -| fixed-price subcontracts 

and.tne _ .hall bel I £o J 0 ““ er P subco „tr.cts shall 





Arti cle 8 
and I 


erouuiwi.u5 — • 

"SUBCONTRACTS" shall be, , 

"Ifor all cost- type subcontracts. 


Ilio 

:: 25X1 


i j . 

require such approval . 

Also, Paragraph (i) .« Article 4 of the General Provisions shall he 

revised to read as follows. 
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EXHIBIT "A” 


FIVE (5) UNIT FOLLOW-ON 


A. Contractor shall furnish the necessary facilities, materials, and services to 
accomplish the Statement of Work set forth below and make delivery to the 
Government at the times and places specified herein below: 

% 

STATEMENT OF WORK 

Item I* - Fabricate five (5) each Panoramic Camera Subsystems in accordance 
with Contractor's Specification No* 55155, dated 7 March 1963, 
including the supplement attached thereto, said documents being 
incorporated by reference, together with such changes as may be 
agreed to between the Contractor and the Contracting Officer. 

Item 2. - Contractor shall furnish the following GHE and GSE : 

a. Supply thirty (30) sets each film transit case spiders and 
protective flanges. (Existing spiders and flanges will be 
recycled 0 ) 




Item 3. - Furnish thirteen (13) film spools for the camera subsystem. 

(Existing spool 8 will be refurbished and recycled.) Delivery shall 
be made in accordance with the Film/Spool/Transit Case schedule 
developed by' the Contractor. 


Item 4. - Furnish necessary field engineering services to support the sub- 

/systems at LMSC and VAFB in accordance with Detailed Field Engineer- 
ing and Flight Support Work Statement, dated 15 March 1963. These 
services shall include integration of the Stellar/Index Camera Sub- 
systems as furnished to the LMSC facility by Itek under separate 
contract. The Dynamic Resolution Tester installed at LMSC's A/P 
facility shall be maintained and operated by Itek personnel* 


Item 5. - Contractor shall furnish spares in accordance with the following: 


a. On or before ninety (90) days after authorization to proceed, 

Boston shall furnish the systems Engineering Contractor seven (7) 
copies of a production list containing the part number, descrip- 
tion, and quantity of those parts deemed necessary by Boston to 
support the equipments after shipment from Boston, considering 
the delivery schedule and two (2) facilities. This list shall 
indicate those long lead-time items already released to support 
the equipments. 
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b. If within thirty (30) days from the date of submission, the 
Systems Engineering Contractor and the Customer has neither 
approved nor disapproved all the items contained in such pro- 
duction lists , those items shall be deemed to have been 
authorized for provisioning purposes „ In the event items are 
disapproved by the Customer, procurement activity shall be 
terminated where necessary. 

Co Spares shall be shipped to the Associate, F„0.B. the Associated 
facility for maintenance of accountability in a segregated 
Stores Area. The parts shall be available to Boston* s Field 
Engineering and Flight Support Group to replace those parts as 
may be necessary to certify flight readiness of the camera sub- 
systems 

d. The cost, fixed-fee, and delivery schedule of these spares shall 
be determined at a later date. 

- Contractor shall perform Inspection and Acceptance Tests in accord- 
ance with Specification No. 55155 and the following: 

a. Inspection of the material to be delivered from Boston shall be 
at a level deemed necessary by Boston and approved by the 
Government to insure performance. Boston shall provide addi- 
tional inspection services in the event performance verification 
or rework is necessary to such material after acceptance and 
delivery. Boston shall also verify that no damage in transit 
has occurred to its materials after shipment from one facility 
to another. 

bo Shipment is F.0.B o Lexington, Massachusetts, via such carriers 
and to such destinations as may be designated by the customer. 
Boston will provide instrument transit cases. 

c. Final acceptance of equipment and materials to be delivered 
shall be at Boston. The Systems Engineering Contractor and 
other Customer’s representatives will be notified five (5)days 
prior to the beginning of final acceptance tests. These tests 
shall be administered in accordance with the approved Accept- 
ance Test Procedures. Requests for waivers on end item equip- 
ment deliveries shall be submitted to SE/TD for resolution. 

The execution of a DD Form 250 by Itek, which may contain con- 
currence signatures of the Systems Engineering Contractor's 
and other Customer's representatives, shall constitute final 
acceptance. Copies of the DD Forms 250 will be forwarded to 
the Contracting and Finance Officers. 
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Item 7 . - 


Contractor shall furnish the following reports and attend required 
meetings as follows: 

a Weekly TWX progress report - to be forwarded to SE/TD on 

Wednesdays and shall report significant highlights of develop- 
ment for the preceding week - ending Saturday. 

b Monthly TWX Financial Report - to be forwarded to the Contract- 
ing Officer the 20th of each month for the preceding Boston 
accounting month. 

c Weight Report - to be forwarded every two (2) weeks to the 

Systems Engineering Contractor showing current weight estimate 
and first and second moments of inertia. Should the details of 
the report be unchanged, a TWX statement to that effect will be 
forwarded in lieu of the report. 

# do Acceptance Test Reports - to be forwarded as part of each sub- 

system logbook. 

e. Post-flight Engineering Analysis Report - ten j 10 j cop [" 
forwarded to SE/TD upon completion of each analysis. LMSC will 
furnish Contractor with copies of all pertinent telemetering 
data obtained during flight for engineering analysis by the 
contractor of camera subsystem performance. 

f. System. Engineering Meeting, .hall be held once each month 
alternately at Associate and Boston. Such meetings shall 
chaired and minutes prepared and distributed by the Systems 
Engineering Contractor. Contractor shall present such briefing 
aids and data as required. 

Item 8. - Contractor shall provide the Systems Engineering Contractor with 
X documentation of each Panoramic Camera Subsystem consisting o . 

X ' I. " Panoramic Camera Subsystem Logbook. 

2 . Pan Subsystem Electrical Schematics as wired (three each). 

These drawings may be red- lined. 
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B. Delivery - Contractor shall deliver the work called for above in accordance 
with the following schedule „ Unless otherwise specified, acceptance and 
inspection shall be at Contractor's plant or plants for shipment to be made 
F.O. B* Contractor's plant, Lexington, Massachusetts*, 

Item 1. - Panoramic Camera Subsystem, Five (5), (less supply spools) 


Unit 

No. 

09 

20 

November 

1963 

Unit 

No. 

10 

20 

December 

1963 

Unit 

No. 

11 

20 

January 

1964 

Unit 

No. 

12 

20 

February 

1964 

Unit 

No. 

13 

20 

March 

1964 


Item 2. 


D B 


a* Supply thirty (30) sets each film 30 
transit case spiders and protec- 
tive flanges. 


Item 3. - Film Spools (New and Refurbished) 


Date 


Per Plan 


Per Plan 


Item 4. - Field Engineering Services shall be furnished as required for the 
period of performance of this Contract, contemplated to be through 
31 July 1964. 

Item 5. - Spare parts shall be delivered in accordance with Item 5 of Para- 
graph A of this Work Statement. 

Item 6. - Inspection and Acceptance shall be performed in accordance with 
Item 6 of Paragraph A of this Work Statement. 

Item 7. - Reports - Deliver in accordance with a. through f. of Item 7 of 
Paragraph A of this Work Statement*, 

Item So - Data - Deliver in accordance with Item 8 of Paragraph A of this 
Work Statement. 


v 
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C. Furnish* 1 ** Equipment 


iLeffl 

peacription 

i 

Film and film tran.lt ca.e. a. required for 

X a 

testing and checkouts. 

2. 

Five (5) each "Adapter Rings^ Part N °* 
supplied under Contract BT-1943. 

3. 

Contractor will be furnished and is also 
authorized to u.e on a no-charge f 
g“.la auch Item, of apecial tooling, te.t 

equipment, ground handling *^lp»ent 
ground support equipment, *nd faciliti 
Lnerated under any previous contract 
entered into between the parties hereto. 


Delivery Date 
Per Plan 

3 ea - 15 July 1963 
2 ea - 1 October 1963 
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APPENDIX A 

Exceptions to 2„0 APPLICABLE DOCUMENTS 


EXCEPTIONS TO 6117B 

a. Change paragraph 1 , 1 » 5 to read "AET Engineering Department of 
Contractor." 

b. Delete paragraph 1, 2.2.1 and substitute "Equipment shall be 
transported by military transport aircraft and motor vans. The 
equipment shall be protected and packaged to withstand such 
conditions as well as shock and vibration prevalent during 
shipping." 

c. Delete paragraph 1.2.3 and substitute "Contractor storage 
facilities will ordinarily be air-conditioned. However, heat 
and high humidity may occur, and equipment should be able to 
withstand such conditions." 

d. Delete paragraphs 1.2. 4.1 , 3. 2. 1.4 , 3. 2. 1.5 , 4 . 3JL , 4^4, 4j5 > 
and 4.8 . 

e. Change paragraph 2A to read "MIL-E-5272C (ASG)-13 April 1959 

and Amendment No. 1 , 20 January 1960 - Environmental Testing, 
Aeronautical and. Associated Equipment General Specification 
for" - all other MIL standards not ! applicable. ^ „ 

l,a ' ¥ , 

f. . Delete paragraph Z.4 . ■ ; ;A- ‘u.-r ■ 

•. s * .7 . 

Delete paragraphs 3 0 2 0 1 , 3« 2 ♦ 2 0 2 , ana 

h. Change paragraph* 4 ^ 1.1 to read "humidity of not more than 70 
/ percent". ' .X ; xX\. - 'X ,X.X, _' ,; !xX 


i. ■'% Paragraphs 4.3 through 4.8.3 - not applicable. 

j. Delete paragraph 4.9.1 and 4.9.2 . 

k. Delete paragraph 4.10.1 . 

l. Table VI - not applicable. 
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m„ Paragraph 4.10.2 will be used as a guide in preparing the 

Qualification Test Specification, Procedures, and design of the 
qualification fixtures. 

2.0 EXCEPTIONS TO 447969A 

2.1 The following techniques, which have proved effective in the past 
will be employed for grounding and shielding and will satisfy the 
general intent of 447969A and the requirements of Specification 55155. 

2.1.1 The chassis will in no case be used as a circuit path. 
There will be a minimum isolation of 1 megohm between 

chassis and all power and signal circuits. 

2.1.2 Loads on each power category will be kept separated 
throughout the camera. That is, regulated return, 

unregulated return, 400-cycle return and TM return will not tie to each 
other in the camera. 

2.1.3 No attempt will be made to float electronic chassis with 
respect to the structure. 

2.1.4 Each electronic chassis will be tied electrically to a 
central chassis ground point. 

2.1.5 All 400-cycle circuits will be run twisted shielded. 

2.1.6 All shields at the interface, if picked up in the camera, 

- will be carried through interface^connectors to the load 

. , • • • «... . • totm 1 •• •• • m ♦ . 1 a . ; • • 



2.1.8 %hiei<ls will be grounded at but a single point. Shields 
1 ‘ •' .;N'^,? ;: will be insulated from each other -in j:able bundles. 

V* : ;= , ' ■ 

2.1.9 Power distribution to subsystems not essential to the 
primary flight objective will be fused. 

2.1.10 Wire sizes will be selected consistent with MIL-W-8160C. 

2.1.11 Radio interference criteria will be applied for the entire 
camera rather than on a component or subassembly basis. 
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2.1.12 The overall schematic mill shorn the shields sod grounds 
distribution details. 

2.1.13 New designs will incorporate wherever feasible, the 
techniques outlined in 447969Ao 

iaA The following techniques will be employed in the camera 
W'° * i to reduce' radio interference at its source. 

2.1.14.1 Dual LC filters will be used in conjunction 
V with all DC motors. 


and solenoids, 


k }: " • , 6; v %'} '■ ' 


2.1.14.2 Diodes or arc suppressors will be used to reduce 
inductive transients on relay coils, brakes, 

2.1.14.3 Mounts for motors, etc. are spot-faced to 
provide good contact with the frame. 
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2,1.12 The overall schematic will show the shields and grounds 
distribution details. 


2.1.13 New designs will incorporate wherever feasible, the 
techniques outlined in 447969A. 

2.1.14 The following techniques will be employed in the camera 
to reduce radio interference at its source. 

2.1,14.1 Dual LC filters will be used in conjunction 
with all DC motors. 


and solenoids. 


2.1.14.2 Diodes or arc suppressors will be used to reduce 
inductive transients on relay coils, brakes, 


2.1.14.3 Mounts for motors, etc. are spot-faced to 
provide good contact with the frame. 
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m. Paragraph 4,10,2 will be used as a guide in preparing the 

Qualification Test Specification, Procedures, and design of the 

qualification fixtures . 

2o0 EXCEPTIONS TO 447969A 

2,1 The following techniques, which have proved effective in the past 

will be employed for grounding and shielding and will satisfy the 
general intent of 447969A and the requirements of Specification 55155, 

2.1.1 The chassis will in no case be used as a circuit path. 
There will be a minimum isolation of 1 megohm between 

chassis and all power and signal circuits . 

2.1.2 Loads on each power category will be kept separated 
throughout the camera. That is, regulated return, 

unregulated return, 400-cycle return and TM return will not tie to each 
other in the camera, 

2,1*3 No attempt will be made to float electronic chassis with 
respect to the structure. 

2.1.4 Each electronic chassis will be tied electrically to a 
central chassis ground point* 

2*1*5 All 400-cycle circuits will be run twisted shielded. 

2.1.6 All shields at the interface, if picked up in the camera, 
will be carried through interface connectors to the load 

or signal source without commoning to other shield circuits and without 
being tied to any power return circuit or chassis. 

' V ' ; ;; / •: . -.Xfe §' : -V ' ; • ' 

2.1.7 Connector pins will be allocated to maintain spacing 
between power and signal circuits. 

2.1.8 Shields will be grounded at but a single point. Shields 
will be insulated from each other in cable bundles. 

/ 2,1.9 Power distribution to subsystems not essential to the 

^ primary flight objective will be fused. 

2.1.10 Wire sizes will be selected consistent with MIL-W-8160C. 


2. loll Radio interference criteria will be applied for the entire 
camera rather than on a component or subassembly basis. 
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1*0 SCOPE 


lol Objective : This specification covers the requirements for a 

high-acuity panoramic camera as defined in Systems Requirements 
Specification SP2-126* The panoramic camera is to provide programmed 
vertical and stereo photographs at a resolution level of 80 1/mm. The 
system is to be designed to be used in a light-tight structure and will 
allow recovery of the film only* 


2o0 APPLICABLE DOCUMENTS 

2 0 1 The following publications of the issue in effect as of date of 
issue indicated, shall form a part of this specification to the 
extent specified herein* In the event of conflicting provisions, the 
requirements of this specification shall prevail* See Appendix A* 


Specification 

Number 

Title 

Date of Issue 

MIL-STD-150A 

Photographic Lenses 

12 May 1959 

6117B 

Environmental Test, 

1 July 1960 


Specification 


MIL-E-lD 

Electron Tubes and Crystal 

31 March 1958 


Rectifiers 


447969A 

H Systems Electrical Interface 

9 April 1962 

10720451) 

Specification 

Cable Design Control 

8 December 1960 


Specif icatiori^"^-^. 


. SP2-156C 

-'Electrical Interface 

9 September 1962 

'■ T55-100 

Interface Drawing 

14 July 1962 

43704F ''X'- PPS 

SP-0004A ; v 

Format Drawing 

; / "•/**.;. ;■ •- . '' • • • " 

' ; Process Specification, Film 

17 July 1962 

/ ' 

Type S0-132 


( SP2-126 

Systems Requirements 

3 April 1962 


Specification 


49346A 

Spooled Film 

14 September 1962 

TD-55 

Semi-Conductor X-ray Inspection 


1326684A 

Mirror, Metal 

20 July 1961 
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3.0 REQUIREMENTS 


3. 1 General 

3.1.1 General Requirement : The cameras shall conform to the 
requirements of this specification. 

3.1.2 Parts, Materials. Processes : Shall fee consistent with 
flight objectives and good design practices. When and 

where applicable, MIL standards and specifications for space equipment shall 
be used as a guide 0 

3.1.3 Weight ; Total weight of the panoramic camera including 
empty supply spool but excluding cassette shall not exceed 

627 pounds. Maximum film capacity will be 75 pounds. The cassette shall 
not exceed 17 pounds. *• 

3 . 2 Selection of Specifications and Standards 

3.2.1 Standard Parts ; AN or MIL standard parts shall be used 
wherever possible. 


3.2.2 Commercial Parts ; In applications for which no suitable 
corresponding AN or MIL part exists or where they are 
not readily available, qualified commercial parts may be used. 

3.3 Material 

3.3.1 Metals: Metals shall be of the non-corrosive type or 

4 be suitably protected (subject to the thermal requirements) 


to resist 
flight 


3.3.2 Semi-Conductors ;. The following ground rules apply in the 
selection of semi-conductors: 


3.3.2. 1 Requirements and characteristics of MIL-E-ID must 
be considered minimum, and no component shall be 

used that is not vendor-certified or tested to the limits of that 
specification. 

3. 3. 2. 2 The environmental requirements of 6117 may be 
used as minimum levels, provided sufficient 

de-rating is applied to verify thermal competence. 
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3.3. 2.3 All semi-conductors must be X-ray inspected, per 
TD-55* 

3.3.3 E lectrical : Interface power and power distribution 

characteristics shall be as specified by 447969, System 
Electrical Interface,, 447969 shall be used as a guide for Camera System 
power and signal distribution, shielding, and grounding. 


3<>4 System Design Objective : The camera subsystem shall satisfy the 
high-acuity, panoramic camera concept and shall include a take-up 
cassette which will be independently mounted in a recovery capsule. Electrical 
circuits, controls, and cycling programmer capable of operating on commands 
from the vehicle programmer shall be included. Instrumentation which will 
provide inputs to the vehicle telemetry system to monitor critical functions 
of cameras while in flight will be established as indicated in SP2-156. 

304 0 1 Photo Quality : Panoramic photographs will be of such 
quality as to permit the resolution of an adequately 

illuminated Air Force test pattern at a level of 80 1/mm. Tests shall be 
conducted for qualification and acceptance of equipment using an Air Force 
test pattern of the type defined in MIL-STD-150A o Target contrast shall be 
that required to present 2:1 contrast at the camera mirror <> 

30402 Location Accuracy : The system design objective for 
location accuracy of any point on the panoramic photograph 

shall be + 2 miles . 

;3.4.2«1 Time recording to an accuracy of 10 milliseconds 

will contribute a maximum uncertainty of + 1/20 mile. 


of + 1/10 mile, 


3o4o2 0 2 Positioning of the optical axis to within + 15 
4^miniites v ‘of arc will result in a possible error 


3.4.3 Lifetime : The mission life will be one to four days 
during which photographs can be taken at intermittent times, 

3.4.4 Swath Width : The panoramic camera shall provide ability 
to photograph selected target areas having a nominal 

s^ath width corresponding to a scan angle of 21.72 degrees, and having photo- 
graphic quality per paragraph 3.4.1. Additional scanning for acceleration 
and deceleration may be necessary. 

3.4.5 Stereo : Stereo photography will be 8 frames forward and 
8 aft along the vehicle flight path. There will be a 

dead zone between photographed areas equal in length to the length of the 
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target photographed. The stereo will have a fore and aft convergence angle 
of 30 degrees. The camera shall be capable of vertical photography and may 
be commanded in flight to provide stereo photography. Stereo mode shall be 
primary; therefore monoscopic mode shall be secondary. 

3 4.6 R oll Positioning : Roll positioning of the camera will be 
provided for selection of targets not directly beneath 
the flight path. The maximum roll angle to be provided will be 30 degrees. 

A signal indicating the angle of roll with respect to vertical will be 
provided in five (5) discrete positions (-30° -15 -0 +15 +30 ) to allow 

correction of the IMC system and to film-record the roll angular command 
in the auxiliary data block. The nominal response time for cam positioning 
shall be 60 seconds from -30° to +30° roll'. 

3.4.7 S can Overlap : Approximately 10 percent overlap at nadir 
between successive panoramic scans shall be provided. 

3 o 4 # 8 Operate Cycle : 16 scans shall constitute a minimum basic 
panoramic camera operating cycle. Additional camera 
start pulses will be required to continue operation in periods of 16 frames. 

3.4.9 Continuous Cover: Once placed in operation, the cameras 
Thall have the ability to operate in a continuous manner 

for a maximum of 20 minutes during the mission duty cycle. 

3.4.10 Programming : The orbital programmer will be used for 
commanding operation. 

3.4.11 Environmental Performance : The camera subsystems shall 

j perform yithin the limits established in this specification 
when exposed to any natural combination of the environments specified. 

a’/ ' ‘-'ft '■/: w'-'X, / ■ ' ' 

. ' v - / i.;?/ 

3.5 Vehicle, System Characteristics, and Int erfaces 

3.5.1 V/h for IMC: Ground selection of a suitable time varying 
V/h ramp will be required via real time command. The 
median velocity /altitude ratio shall be 0.03442 radians per second. The 
system will be capable of accepting commands in the V/h range 0.0231 to 
0.0482 radians/second and will accomplish IMC. A minimum of 10 ramps will 
&e provided. These ramps will be adjusted prior to flight to narrow the 
design V/h range by a factor of 3 for improved V/h accuracy. Ra ™P 
repeatability, once set, shall be one (1) percent. The system shall be 
capable of operating on both increasing and decreasing V/h conditions. The 
assignment of ramps as increasing or decreasing functions must be made prior 
to flight. 
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3.5.2 Vehicle Stabilization Requirements 

3.5. 2.1 Angular Deviations 
Roll + 1 degree 
Pitch + 3 degrees 

Yaw + h degree (corrected for earth's rotation). 
Capability to change the yaw of the vehicle from 0 to 3.6 degrees at a rate 
of 0.16 degrees/minute commensurate with the inclination angle will be 
provided by the associate. 


3. 5. 2. 2 Residual Angular Velocities 

Roll and pitch +0.6 degrees/minute 
Yaw + 3.0 degrees /minute 

3. 5. 2. 3 Momentum Balancing ; No momentum balancing is to 
be provided. Panoramic camera supply and take-up 

spools shall be counter-rotating. 


3.5.3 Camera Compartment Environment 

3. 5. 3.1 Pressure : The camera compartment will be 
unpressurized. 


3.5. 3.2 Temperatures : During photographic operation, 
temperature of the panoramic camera shall be 
maintained at 75 degrees F +10 degrees F. Gradients on the take-up 
cassette ranging from 20 degrees F to 180 degrees F can be expected during 
recovery. Gradients and transients affecting lens and structure maintaining 
focal length will be controlled to tolerable levels by thermal design. 
Thermal design shall v.’ * ' • 

; ; - ■ .'W&V*. <V--Vvr' '* ‘ '■ ?.!*• v ' • ■.* : 

a. Establish the same uniform ambient temperature 
of the lens cell and the platen support tube 

to aid in maintaining focus using passive thermal control wherever possible, 

b. Minimize mirror temperature gradients. 

( c. Provide cooling for camera electronics and 

electromechanical devices. 


d. Provide thermal protection for the film near 
heat sources greater than 150 degrees F and 
maintain thermal stability of film areas. 
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To assure stable operational temperatures, emissive coatings and thermal 
insulation will be applied on those areas of the camera structure and 
components as shall be mutually agreed upon by Itek and the associate. 

Specific power dissipating components and temperature-sensitive components 
or subassemblies shall be the subject of special consideration for 
negotiation by the associate contractors with System Engineering, 

3. 5,3,3 Light -Tight : The associate structure which 

serves as a camera compartment will be constructed 
in such a manner as to prevent light other than image forming light from 
falling on and exposing the film at any time. Light boots within the camera 
to meet this requirement will be provided by Itek, 

3,5,4 Auxiliary Data Film Record 

3,5, 4,1 Time Signal: A digital clock (associate- furnished) 
will operate in conjunction with the camera 
subsystem for supplying signals for illumination of 29 lamps in the data 
blocks of both the panoramic and the stellar/index cameras. It will be 
capable of storing time unambiguously for a period of 5 days in increments of 
.0,01 second or less. A readout will be provided to transfer the clock reading 
to the film once per frame, and a serial binary readout will be provided to 
transfer the clock reading via the telemeter. The clock error will not 
exceed 10 milliseconds in any 12-hour period after accounting for clock drift 
and offset. Clock readout will be initiated by lens scan angle at center of 
format and clock readout must be exposed in 200 milliseconds or less. The 
maximum repetition rate of the panoramic clock interrogate signals is 
approximately 1.25 seconds per cycle. Clock output will be 15V + 1/2V. 

Output pulse duration shall be adjustable from 40 to 100 milliseconds. 

; S v .-' T:- 3.5 f4,2 ; Stereo : Three lights^ indicating mirror position 

be provided, - •' : 

. : ■ 3T5„A!i Roll Steering : Three lights indicating IMC cam 

angular position will be provided,, 

3.5. 4. 4 Film Information : Q An edge mask shall be provided 
for photo-recording fiducial and shrinkage marks, 
and picture format in accordance with Itek drawing 43704. 

/ ’ • 

^ 3 0 5.4.5 Attitude Information : The stellar camera, of the 

stellar/ index camera subsystem will supply photo- 
graphic records of roll and pitch positioning to 0.1 degree accuracy. 

3,5.4. 6 Scan Rate; Scan rate shall be determined from 
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film data to at least ten percent (107.) accuracy. 

3. 5.4.7 End of Pass : 4 lights. 

355 Electrical Power ; SP2-156 delineates the electrical 
connectors that shall be provided. 


3. 5. 5.1 


Electrical Power (Maximum) : 


Total Avlb. 




Required 




Camera 

Energy 


V/h 

Cassette 

Avg. Pwr. 

During 


Gene- 

Heater 

During 

100/hr. Fig 

Power Source 

rator 

Power 

Operate 

incl. Htrs. 

Plus 22 o 00 
to plus 

29.25 VDC 

unregulated 


15w* 

600w 

1900 w/hrs. 

Plus 28*3 

VDC plus or 
minus 2,0 



lOOw 

1875 w/hrs. 

percent 

regulated 






Minus 28.3 50w 125 w/hrs. 

p VDC plus or 
minus 2.0 
percent 
regulated 

/ 115V plus lOw 35w 80 w/hrs. 

. ' /;. " or minus 1 for 40 

percent . xmin.* • ; . 

single phase 1 . ; ; •••' 

400 cps plus ' 
or minus 
0.02 percent 

*as programmed 

/ , 3. 5. 5. 1.1 Starting Transient : Maximum starting 

^ ' transient load on the unregulated DC 

supply shall not exceed 1500 watts and shall be limited in duration to a 
maximum of 1 second at the beginning of each operate period. 
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3*5* 5*1.2 Recurring Peaks : Maximum recurring peaks 
shall not exceed 1000 watts of 

unregulated DC not exceeding 500 millisecond duration during camera operation. 


3*5. 5*1. 3 Noise Level : Past experience has 

indicated that considerable noise may 

be present in these sources* All electrical circuits and controls should be 
designed to be capable of operating in the presence of noise as high as 2.0V 
(peak- to-peak) due to 2000 cps regulation on the plus and minus regulated 
DC power supplies* Transients of + 10 volts of 10 millisecond duration may 
be experienced* 


3. 5. 5*1*4 Ascent Phase : If required during ascent, 
the vehicle will supply 50 watts of +28 
volt unregulated power continuously and 150 watts of +28 volts regulated 
power immediately after launch to the camera subsystems* Should this power 
be required, all tests will be performed under simulated conditions of power. 


3*5*6 Programmer : Camera ON/OFF operation using "auto cycle" 

pulse command, V/h programmer synchronization, stereo/mono 
mode, discrete roll positioning command signals and stellar/index ON/OFF 
commands shall be provided by the command programmer* An "auto cycle" mode 
of 16 frames will be initiated upon receipt of a command pulse (0*05 minimum 
to 0*50 maximum second dur|£ion). Each additional continuing operation 
requires an additional pulse occurring not sooner than 2 seconds after the 
first pulse and not later than 2 seconds prior to normal camera shutoff after 
16 frames at maximum V/h. Number of? scans during auto cycle is identical for 
both stereo and mono modes. • 


follows : 


3*5.7 

• ; vV-/vS 






Commands : Signals for the operation of the equipment must 
be obtained* The operation signals to be provided are as 

f’ * * T V. s i t u v • >. 

COMMAND ' SIGNAL SOURCE LOAD 


Panoramic burst pulse :< 1 relay 1 amp. max. 

V/h - IMC - Selection 1 ^ Command link 24-volt stepping 

of best time function . switch coil 

for internal V/h 

approximation. A pulse 

train signal will make 

this selection via real 

time command. 


V/h Generator Command 1 relay 1 amp. max. 

(ON/OFF) 
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COMMAND 

SIGNAL SOURCE 

LOAD 

Stereo/mono mode 
selection 

1 relay 

1 amp 0 max * 

Roll Steering IMC cam 
control (during time 
camera rolled) 

3 binary- 
coded relays 

1 amp. max* 

Stellar/index inter- 
valometer command 
(ON/OFF) 

1 relay 

1 amp. max* 

Pan Command Reset 

1 relay 

1 amp* max. 


3.5.8 Stellar/index Control and Programming : The associate shall 
provide a signal to initiate and continue operation of the 
Stellar/Index Camera Subsystem, as required throughout the mission „ The 
panoramic camera will act as the intervalometer , proportional to V/h, and 
provide all subcycle commands required by the stellar/index camera, whether 
or not panoramic photography is being accomplished. Stellar/index photography 
will be accomplished at a ratio of one exposed frame for every ten panoramic 
cycles and expose no more than three (3) S/I frames for each sixteen (16) 
frame bursts of the panoramic instrument. The S/I camera shall operate 
whenever the main instrument operates independent of whether or not an 
"intervalometer" command is received. The S/l camera can operate without the 
main instrument by applying "intervalometer" command. This ratio provides 50 
to 65 percent overlap at all V/h ratios. 

3.6 Design : .. The panoramic camera is intended to provide high resolution 
stereoscopic or monoscopic photographs of selected target areas. It 

is an integral/ system whose operation shall be sequence-programmed and 
automatic upon command, including film transport, scanning, IMC, and auxiliary 
data recording. The basic design (Hyac- type panoramic) utilizes a curved focal 
plane arc containing stationary film with panoramic scanning accomplished by 
rotation of the lens about its nodal point.’; It will accomplish both vertical 
and fore and aft stereo photography by tilting a mirror. 

7. 3.6.1 Configuration : The design of the camera shall be such so 

as to permit installation in an envelope as defined by 

Drawing Number T55-100. 

/ 

3.6,2 Mechanical Interface : In accordance with Drawing Number 
T55-100. 

3.7 Construction ; Within the limits of weight and space available, 
construction techniques, processes, and materials shall be 
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selected to provide the maximum in structural integrity for the environment 
to be encountered . 

3.7.1 Suspension : The principle parts of the camera shall be 
designed for the panoramic camera to be operated as an 

integral unit* The principle parts of the camera are the lens drive assembly, 
mirror and drive assembly, shutter platen assembly, film transport mechanism 
including supply spool, film "dancer” loops and associated parts and drive 
mechanism, and a take-up cassette including spool and drive located in the 
recovery capsule. The panoramic camera shall be supported by the external 
skin of the vehicle and held in such a way to maintain alignment with the 
cassette and the stellar/index subsystem, per T55-100, 

3.7.2 Maintaining Focus : The support of the film platen shall 
establish and maintain the distance from the lens nodal 

point to the film to the accuracy required to attain the specified resolution. 
Construction of the lens cell, the structure maintaining focal length and the 
platen assembly shall ensure that the spacing from lens to film will not be 
changed due to launch acceleration, vibration, and shock. The construction 
and materials shall maintain focus during and subsequent to the uniform 
ambient temperature variations expected, 

3.7.3 Film Thermal Shielding : Film paths and equipment near 
high- temperature external skin shall be properly thermally 

shielded if required. 

3.8 Performance : 

3.8.1 Photographic Quality : /The high-acuity panoramic camera, 

io 7 when operated, will produce a minimum degradation of static 
lens-film resolution. The design objective shall be 90 percent of the 
static AWAR lens-film resolutions obtained on the Mann Bench. The camera 
shall produce photographs with an AWAR resolution of 80 lines/nra or greater 
when operated under simulated flight condition utilizing the DRT with a 
moving Air Force Test Pattern as defined in MIL-STD-150. Target contrast 
shall be that required to present\2:l contrast at the camera mirror, 

3.8.2 Image Motion Compensation Accuracies : The forward motion 

/ compensation mechanism and the scan drive system shall 

have performance compatible with the design requirement pertaining to 
photographic quality and five (5) to fifteen (15) percent overlap. 

3.8.3 Lens Drive Smoothness : The lens drive system, which is 
used for focal plane scanning in addition to forward 
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motion compensation shall be smooth such that no objectionable banding occurs 
j on the photography of ground scenes. For measurement purposes, the amount of 

i banding present will be determined tising a stable diffuse DC light source or 

| a strobe light. 

3.8.4 Exposure Control Evenness : Banding caused by non-uniform 
lens motion shall be controlled to produce less than 0.15 
! Log E change in exposure. The Delta Log E exposure.. change shall be determined 

by reference to the straight-line portion of SO-132 sensitometric control film 
i printed and normally processed with the banding exposure test per Specification 

j 0004, Process Specification, 

i 

3.9 Major Components : The high-acuity panoramic camera shall consist 
of: 

3.9.1 Film 


3.9.1. 1 Base: The camera shall be designed to utilize 

SO-132/130 or equivalent thin base (0.0035-inch) 
polyester film. Use of polyester materials varying in thickness between 
1.8 and 4 mils will be a design objective. 




3 o 9 0 l o 2 Emulsions : The camera will be capable of handling 
and exposing Eastman Kodak films Special Order 
132/130 or other films having equivalent or better photographic emulsions 
and physical properties. 


3.9.1 B 3 * Width : The system will use 5- inch wide film, 

; / 3.9. 1.4' Spooled Film : " The spooled film shall be in 

v ’-0 '/•' '■ accordance with Itek Specification 49346 « 

: • • ' ; 1 *':r' 

3.9.1. 5 Format f The format will be in accordance with 
^ i Itek Drawing Number 43704 . 


3.9«2 Film Transport System : Film will be stored on supply and 
- take-up spools «, During camera operation, these spools 
will be driven at essentially constant speed which will be determined by the 
required cycling rate. (Proportional to V/h.) An intermittent transport 
System will meter unexposed film into the platen area between photographic 
scans o The film on the platen will be held stationary during the scanning 
portion of each cycle. Dancer loops will be utilized to store film supplied 
and taken up during scan. Supply and take-up spools will be controlled in 
a manner to maintain the proper amount of film in the dancer loops, thus 
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preventing slack loops or excessive film tensions . The film path will be 
designed to ensure proper tracking of the film and to eliminate the 
possibility of film tear or damage to the emulsion. The film transport 
system will be designed to minimize static discharge in the active format 
area in aerial scenes. 

3. 9. 2.1 Allowance for Film Splices : The film handling 
system and guides shall be designed to allow 
for smooth passage of the required number of proper film splices expected 
in each roll of operational film. The film transport shall be capable of 
passing film that has been properly butt-spliced with 1-inch wide polyester 
film tape (Minnesota Mining and Manufacturing Company, Type Number 850 or 
equivalent 0 ) 


3.9. 2. 2 Space Between Formats : The space between adjacent 
formats will be utilized for data recording. 

The maximum space permitted between picture formats shall be in accordance 
with format drawing 43704. 


3. 9. 2. 3 Rollers : All rollers in the film transport 

mechanism shall be consistent with good design 
practice determined by the type of film to be used. A minimum diameter of 
one inch shall be used. 


3. 9. 2. 4 Film Loading : The camera shall be capable of 
being loaded in subdued light using live film 

protected by 30 feet of leader. 

3.9. 2.5 Loss of Overlap During Camera Start : The 
allowance for loss of overlap during any 

starting of the film transport mechanism shall be a maximum of two (2) frames 
From the time the start sequence command is received, the camera system shall 
be up to speed in approximately five seconds, y 

3.9.3 Supply and Take-up Spools 

3.9. 3.1 Capacity : Approximately 7500 feet of thin-base 
Gstar 5-inch film (3-1/2 mil) (weight 75 pounds). 

A constraint on film capacity is that the recovery capsule of the system 
can only accommodate a film spool approximately 20 inches in diameter. 

3. 9. 3. 2 Interchangeability : Spools will be removable 
and interchangeable between cameras. 
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3. 9. 3,3 Flanges: The flanges will be removable from the 
hub. 


.3.9.4 Cassette 

3.9.4. 1 Basic Design: The cassette will consist of the 
take-up spool and film take-up drive systems for 

the panoramic camera mounted in a unit structure to allow installation in 
the recovery system 0 The panoramic take-up spool and drive shall be 
controlled by the panoramic camera film transport mechanism. Consideration 
will be given in the cassette design for spool removal in dark conditions. 
The total power consumption of the cassette shall be held to a minimum. 

3.904.2 Configuration: The design of the cassette will 
conform to the basic configuration and space 

limitation as shown by Drawing Number T55-100. Provision will be made for 
mounting the cassette within the vehicle in accordance with the mounting 
provisions as shown in Drawing Number T 55- 100. 

3.9.4. 3 Instrumentation 

3. 9. 4. 3.1 Thermal .Instrumentation : One Ruge 
BN 2400 resistance thermometer will 

be installed in the cassette. 


3. 9. 4. 3. 2 Maximum Temperature Indicator : 

A passive method of indicating maximum 

temperature in excess of 200 degrees F experienced by the take-up spool 
will be provided. - / - *■•’■■■■ ~ 


\ , i- ( u : ■„ . ■, 

': v cr. i r if/ : 3.9 .4 .3.3 " Remote Film Footage Indicat ion 

. .. \\% Requirement : . The panoramic take-up 

spool shall be provided" with a transducer and the necessary electrical 
connections to permit remote indication of the amount of 5- inch film that 
is on the 20- inch take-up spool at any time during the operation. This 
shall be accurate within 5 percent over the total spool radius. 


3.9.44 Design Requirements : 


c 

without 


3. 9. 4. 4.1 Cassette Weight : The weight of the 
complete cassette with empty spools 
film shall be held to a minimum and shall not exceed 20 pounds. 


3. 9. 4. 4. 2 Film Loading : The cassette shall be 

assembled with polyester leader attached 
to the spool and threaded through the film handling system with Six feet of 


— 
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leader external to the cassette film entrance slot. This leader shall be 
spliced to the camera film for final assembly and testing purposes., 

3. 9. 4. 4.3 Film Capacity ; The cassette shall 

contain a film spool of special design 
with a minimum diameter core and a 20- inch diameter flange capable of 
handling a film capacity of 19-15/16 inch diameter. The spacing between 
flanges shall be 5.0 + 0.005 inches at the hub. Total run-in shall not 
exceed 0.030 inches at any point 0 


3. 9 o 4. 4. 4 Panoramic Anti-Backup Device : The 

cassette shall be designed to incorporate 
a brake in the spool drive system to prevent the take-up spool from unwinding. 
This brake shall be capable of being released for test and checkout purposes 
by applying 28 volts DC on an appropriate pin connection. The brake shall be 
mechanically engaged when the voltage is removed 0 


3o9 0 4.4.5 Cassette Heaters : Heaters and associated 
Q « thermostats required to maintain 70° + 

10 F cassette temperature will be an SE responsibility. Itek will provide 
wiring within the cassette for the heaters. 


3„9o4 0 5 Panoramic Take-up Performance : The take-up shall 
be capable of taking up the required amount of 
film as specified and shall be able to be started and stopped at least three 
hundred times during the taking up of a complete four-day roll of film under 
simulated duty cycle* The acceleration time shall be such that no slack 
loop will be formed during camera system operation. Film tension shall at 
all times be maintained between 1/4 to 2 pounds. 


3.9/5 


66-inch lens c 


Optical System : 
a guide in the design, 


Specification MIL- 


*• ‘-'C' ; 


manufacturing. 


STD- 150 shall be used 
and testing of the 


as 


3.9 0 5ol Optical Characteristics : The optical 

characteristics of the lens, mirror, and filter 
shall meet the photo quality requirements of paragraph 3.4.1 when using the 
photographic film supplied per paragraph 3.9.1. 


3. 9.5. 2 Lens : The panoramic camera lens is a 66-inch f/5 
^ modified Tessar (Hyac type). The resolution 

shall approach diffraction limited performance at high contrast. Each lens 
will have focal length of 66 + 0.25 inch. Custom lens/film plane assemblies 
may be required and hence need not be interchangeable. The lenses shall be 
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calibrated so that nodal points will be nearly coincident with the axis of 
rotation and the focal length will be maintained at operational altitude and 
temperature of 70 + 10 degrees F (see paragraph 3. 5. 3. 2). 

3. 9.5.3 Cell: A beryllium or other suitable material cell 
wiR house the optical elements. 

3.9. 5.4 Stereo Mirror : The mirror shall not contribute 
a significant loss to the optical system. Every 

effort shall be made to minimize temperature gradients through thermal 
design, specifying shielding, etc. 

3.9.6 Photographic Filter: A photographic filter shall be mounted 
in the optical path. This filter shall not degrade the 

photographic image when the camera is used for its intended purpose. The 
filter 8 hall be of the proper value for the selected film emulsion to be 
used as a haze filter (similar to Wratten 12). 

I 

3.9.7 Scanning Drive and Shutter Mechanism : A scan drive and 
shutter mechanism will be provided to drive the lens and 

exposure slit in synchronism. Scanning speed and scan cycling rate will be 
I proportional to V/h and will be designed to provide approximately 10 percent 

overlap, at the nadir, between successive frames. Scanning speed during 
exposure will be held constant to meet the requirements of paragraph 3.8.3 
and 3.8.4 to provide good positional determination and to minimize IMC error, 
f The lens will be in a latched position during launch. 

3.9.8 Stereo Mirror Drive : The mirror and drive will be capable 

' ‘ of providing for vertical photography and a fore and aft 

stereo convergence angle of up to 30 degrees (i.e. , + 15 degrees of 
vertical) . ^Thedriyejwillftiltthe mirroreitherforeor aft (in the stereo 
mode) and maintain Jits position fixed during scan. J:, In the vertical mode, 
the drive will singly j tilt the mirror to center, posit ion and hold it there. 
The mirror will be in stow position during launch. • ; r- 

. ■ • ■ , -U -. - • 

i 3.9.9 Image Motion Compensation System : The cameras will be 

i / designed for a median V/h - 0.03442 radian/second. Upon 

I receipt of proper IMC function selection, the system will compensate for 

| ground motion and change cycling rate in such a manner as to maintain design 

i overlap within the operating range. Frame to frame cycling times range from 

I Approximately 1.27. to 2.97 seconds over the design V/h range. 

! 3.9.10 Exposure : Exposure shall be accomplished by utilizing a 

I focal plane shutter. Exposure time may be varied by 

! installing a fixed slit of appropriate width prior to flight. Four (4) slits 
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w m be provided In the eapoaure range of 1/100 to 1/800 In Increment, of 
approximately 1 f-stop* 


3.9.11 Fiducial and Shrinkage Markers : Fiducial and shrinkage 
marks will be per Drawing 43704. 


3.9.12 Telemetering Data Transducer : In accordance with SP2-156, 
Electrical Interface. 


4.0 TEST REQUIREMENTS 


4.1 General: The tests listed are to be performed in accordance with 
the "requirements stated within this specification. 


4.1.1 Test Location : Itek Laboratories , Lexington, Massachusetts. 


4.1.2 Witnessing of Tests : Tests may be witnessed by the 
following: 

System Engineering (SE) 

Itek-authorized representatives 
Other personnel designated by customer. 


be reported to SE 0 £ v ; * 


1 . • 'y.< • . •• f. • ’ ' : V : -V 

: *- 2 

. «-oat - all tests previously run on the unit must be 

of any acceptance test, all tests pteviuuov 4 „„ t-ho 

not affect the teaponae 

^o the particular test or tests. 


4 3 Ac ceptance Test Minimum Requ irements: The Pan cameras will 
tested for acceptance in accordance with acceptance test 

specification 49976. 
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4 3 1 Matins; Test: The camera will be placed on a test fixture 
simulating the mechanical interfaces. This test fixture 
will be a precision instrument and the camera must fit the interface 
without alteration of the fixture. The camera system must align on all 
axes and must operate in accordance with this specification. 

4.3.2 Functional Operation Test : With the simulated electrical 
interface of the checkout console, the camera will operate 

satisfactorily and respond to simulated commands. The camera shall be 
loaded with film and operated in both vertical and stereo modes in the 
horizontal attitude. The total film load shall be the maximum amount At 
least 25 percent of the total film capacity should be operated through the 
camera during acceptance tests. This amount of film shall °P era ^ 
satisfactorily during the test without an assist of any manner 
The camera shall be started and stopped at least twenty- five ti 
any erratic operation or mishandling of film. Any malfunctions of loops 
tracking or dancer rollers may be corrected, but the complete test shall 

re-ruru 

4.3.3 Vibration Te 3 t: The camera mounted on the test fixture 
shall be placed on a vibration table and tests shall be 

run at prevailing room conditions, test levels shall be seiected such that 
levels attained will simulate those experienced during launch. After tea, 
the camera shall be inspected for any visual defects. The equipment shall 
operate after being subjected to vibration in each of three mutually 
perpendicular axes! at a level of 1/2 to 1 g peak-to-peak using a frequency 
sweep program from 20 to 2000 cps at constant octive rate fo ? f ^ 

of 15 minutes , followed by a sweep f? 0 ® 

shall be operated 'fortat least 100 cycles at maximum cycling rate following 
vibration, 
following 


applicat ion of 100^olts>C ‘on 28-volt circuits . and 300 volts ^ 115-vol 

circuits and shall show a resistance of 1 megohm or greater. The wir 
h.mu lh.ll be teitea>o:=thenimlt. o«.1072045,prl6f to ^connection of 
subassemblies and components using 1000 volts DC, megger limi s. 


7 


4.3.5 


Resolution Test: The camera shall be mounted in a fixture 
< in the dynam"ic"”resolution tester using moving resolution 

tareets described in paragraph 3.8.1. The camera shall be loaded with a 
test spool of unexposed film. The camera shall be operated and photograph 
the test patterns under dynamic conditions, to demonstrate sat a ac ory 
operation of the IMC control system and perform resolution tes 
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accordance with paragraph 3 0 8.1o 

4.3.6 Fogging and Format Test : During operation of the camera, 
simulated auxiliary photo recording data shall be fed to 
the camera auxiliary data recording system. This data shall be examine 
upon developing of the film, to ascertain satisfactory operation. 

4.3.6. 1 Format Inspection : The length, width, and spacing 
of the format shall be measured to ascertain that 

these dimensions are within the design accuracy The film shall be examined 
to ascertain that the fiducial and shrinkage marks are clear and readily 

discernible. 

4.3.6. 2 Light Tightness : A fogging test of live film 
will be administered to demonstrate the light 

tightness of the Panoramic Camera Subsystem per paragraph 3. 5. 3. 3. 


5.0 PREPARATION FOR DELIVERY 


S.l Packing and Packaging: Packing and packaging shall be adequate 
to protect all equipment when shipped or stored. 
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APPENDIX A 


Exceptions to 2.0 APPLICABLE DOCUMENTS 


loO EXCEPTIONS TO 6117B 


Change paragraph 1.1.5 to read "AET Engineering Department of 
Contractor." 


Delete paragraph 1.2. 2.1 and substitute "Equipment shall be 
transported by military transport aircraft and motor vans. The 
equipment shall be protected and packaged to withstand such 
conditions as well as shock and vibration prevalent during 
shipping." 


Delete paragraph 1.2.3 and substitute "Contractor storage 
facilities will ordinarily be air-conditioned. However, heat 
and high humidity may occur, and equipment should be able to 
withstand such conditions." 


d. 


Delete paragraphs 1 .2.4. 1 , 3. 2. 1.4 , 3. 2, 1.5 , 4.3.1 , 4.4 , 4.6 , 4„ 7 , 
and 4.8. 


c . 


e. 


Change paragraph 2.1 to read "MIL-E-5272C (ASG)-13 April 1959 
and Amendment No. 1, 20 January ,1960 Environmental Testing, 





Change paragraph 4.1.1 to read. "humidity of not more than 70 
p er cent " /f ’ / \ ;• , *\ ‘y' J - 

.frit* ;• ->i ■ ; 


/ 


i. 

j. 

k. 

l . 


Paragraphs 4.3 through 4.8.3 - not applicable. 
Delete paragraph 4.9.1 and 4.9.2 . 

Delete paragraph 4.10.1 . 

Table VI - not applicable. 
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